Myotrophic effects on denervated fast-twitch muscles of mice: correlation of physiologic, biochemical, and morphologic findings.
Certain morphological, biochemical, and physiological parameters were assessed in fast-twitch muscles of 6-week-old mice with unilateral hindlimb denervation for 4 weeks. Some of the mice received daily injections (i.p.) of nerve extract throughout the period of denervation. Values from treated and untreated denervated muscles were compared with each other and with those from contralateral, innervated controls. The cross-sectional areas of denervated types IIA and IIATy muscle fibers were 45% and 28% greater, respectively, in muscles of treated than of untreated mice, which resulted in greater maximal tetanic tension. Injection with nerve extract did not influence the postdenervation reduction of phosphorylation of myosin light chain 2-fast nor the loss of posttetanic twitch potentiation, two parameters thought to be related. Denervation produced a significant decrease in relative content of cytosolic parvalbumin; however, this change was completely prevented by administration of nerve extract. This latter finding correlated with the amelioration of greater than 50% of the postdenervation prolongation of half-relaxation time of the twitch in treated than in untreated muscles. More than half of the prolongation of time-to-peak of the twitch was also prevented in denervated muscles of treated than of untreated mice.